228                    ABSTRACT DYNAMICS.
scribed cylinder), these lines do not become straight, tmt become spirals laid on as it were round the wire, when it is allowed to tako its natural straight and untwisted condition.
612. A wire of equal flexibility in all directions may clearly be held in any specified spiral form, and twisted to any stated decree, by a determinate force and couple applied at one end, the other end being held fixed. The direction of the force must be parallel to the axis of the spiral, and, with the couple, must constitute a system of which this line is (§ 579) the central axis: since otherwise there could not be the same system of balancing forces in every normal section of the spiral. All this may be seen clearly by supposing the wire to-be first brought by any means to the specified condition of strain; then to have rigid planes rigidly attached to its two ends perj»endicular to its axis, and these planes to be rigidly connected by a bar. lying in this line. The spiral wire now left to itself cannot but be in equilibrium: although if it be too long (according to its form and degree of twist) the equilibrium may be unstable. The force along the central axis, and the couple, are to be determined by the condition that, when the force is transferred after Poinsot's manner to the elastic-centre of any normal section, they give two couples together equivalent to the elastk couples of flexure and torsion,
613; A wire of equal flexibility in all directions may be held in any stated spiral form by a simple force along its axis between rigid pieces rigidly attached to its two ends, provided that, alon^ with its spiral form a certain degree of twist'be given to it. The force is. determined by the condition that its moment round the perpendicular through any point of the spiral to its osculating plane at that point, must be equal and opposite to the clastic unbending couple. The degree of twist is that due (by the simple equation of torsion) to the moment of the force thus determined, round the tangent at any point of the spiral The direction of the force being, according to the preceding condition, such as to press together the ends of the spiral, the direction of the twist in the wire is-opposite to that of the tortuosity (§ 13) of its central curve.
614. The principles with which we 'have joirt "been occupied are-immediately applicable to the theory of spiral springs; itnd we shall therefore 'make a short digression on this curious and important practical subject before completing our investigntion of elastic curves.
A common spiral spring consists of a uniform ^ire shaped permanently to have, when unstrained, the form of a regular helix, with the principal axes of flexure and torsion everywhere similarly situated relatively to the curve. When used in the proper manner, it in acted on, through arms or plates rigidly attached to its ends, by forces such that its form as altered by them is still a regular helix. This. condition is obviously fulfilled if (one terminal being held fixed) an,-pans to the arms to be at right angles to the line joining the centre of gravity of the beam with the fulcrum.    It ist circuit."   De Morgan, Cambridge and Dublin Mathematical Journal,'
